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RINGKASAN 
 
PENGARUH PEMBERIAN 1,25 DIHYDROXYVITAMIN D (CALCITRIOL)TERHADAP 
KADAR FIBROBLAST GROWTH FACTOR-23 DAN ALBUMINURIA PADA PASIEN 
PENYAKIT GINJAL KRONIK STADIUM V  YANG MENJALANI  HEMODIALISIS 
 
Intan Herlina, Bambang Purwanto, Sugiarto 
 
Penyakit ginjal kronik merupakan penyakit yang banyak dijumpai 
mencapai 29,1% dari populasi dengan berbagai faktor resiko seperti hipertensi, 
diabetes, proteinuria. Penyakit ginjal kronik mempunyai resiko 10-30 lebih besar 
terjadi kematian  karena penyakit  kardiovaskuler dibandingkan karena gagal 
ginjal.  
Fibroblast Growth Factor-23 sebagai faktor endokrin, mempunyai dua 
fungsi fisiologis: 1). Memberikan sinyal phosphaturic yang berasal dari tulang 
untuk mengkoordinasikan fluks fosfat pada tulang karena perubahan pergantian 
tulang dan mineralisasi dengan fosfat di ginjal 2). Sebagai hormon counter 
regulatori untuk melindungi paparan vitamin D berlebihan dengan penekanan 
Fibroblast Growth Factor-23 dimediasi produksi Calcitriol dan peningkatan 
katabolisme oleh ginjal. Albuminuria sebagai marker disfungsi endotel pada 
pembuluh darah baik pada ginjal, jantung koroner dan serebral.  
Penurunan fungsi ginjal pada penyakit ginjal kronik disertai dengan 
penurunan produksi 1,25-dihydroxyvitamin D (Calcitriol), menyebabkan beberapa 
efek samping seperti gangguan pada homeostasis mineral tulang dan hormon 
paratiroid, kalsifikasi ekstraskeletal, terganggunya fungsi biologi multiorgan. 
Pemberian  1,25-dihydroxyvitamin D (Calcitriol) memodulasi respon imun dan 
diferensiasi sel, mencegah nefrosklerosis, memperlambat progresivitas penyakit 
ginjal kronik melalui efek anti inflamasi dan anti proliferatifnya.   
Penelitian ini bertujuan untuk membuktikan pemberian 1,25 Dihydroxy 
vitamin D (Calcitriol) dapat menurunkan kadar Fibroblas Growth Factor-23 dan 
proteinuria pada pasien penyakit ginjal kronik stadium V yang menjalani 
hemodialisis.  
Metode Penelitian ini merupakan penelitian eksperimen dengan 
randomisasi, subyek 30 orang,  dibagi dalam dua kelompok sampel, kelompok 
plasebo 15 orang dan kelompok perlakuan 15 orang. Dalam perjalanan, kelompok 
placebo drop out 4 pasien karena  keluarga pasien tidak menyetujui untuk 
melanjutkan penelitian dan satu lagi mengalami perburukan, sehingga jumlah 
sampel menjadi 26 orang, terbagi menjadi kelompok placebo sebanyak 11 orang 
yang diberi placebo dan kelompok perlakuan 15 orang diberi calcitriol 1x0,5 µg 
peroral selama 4 minggu. Karakteristik penelitian yang berupa variabel kualitatif, 
uji homogenitas dilakukan menggunakan uji Chi Square. Uji beda dua rerata 
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menggunakan uji parametrik (uji t) jika data variabel berdistribusi normal atau uji 
non parametrik (Mann-Whitney/ Wilcoxon Signed Rank Test; p<0,005).  
Hasil Penelitian menunjukkan pada kelompok plasebo (n=11) ; Kadar 
Fibroblast Growth Factor-23 sebelum dan sesudah perlakuan (876,24±795,93 
RU/mL vs 1235,69±791,71 RU/mL; p=0,317) dan Albuminuria (72,30±195,06 
μg/mg vs 320,14±208,90 μg/mg; p=0,001). Pada kelompok perlakuan (n=15); 
Kadar FGF-23 sebelum dan sesudah perlakuan (1.210,96±845,97 RU/mL vs 
612,33±487,32 RU/mL; p=0,002) dan Albuminuria (206,63,14±327,25 μg/mg vs 
192,89±316,00 μg/mg; p=0,001). Terdapat perbedaan yang bermakna pada selisih 
rata-rata kadar FGF-23 (Delta-FGF-23) sebelum dan sesudah perlakuan pada 
kelompok Placebo vs kelompok perlakuan (-359,45±560,23 RU/mL vs 
598,63±608,27 RU/mL; p=0,001) dan selisih rata-rata Albuminuria (Delta-
albuminuria) sebelum dan sesudah perlakuan pada kelompok placebo vs 
kelompok perlakuan (-247,84±189,48 μg/mg vs 13,73±23,15 μg/mg; p=0,001). 
Penelitian ini menyimpulkan pemberian suplementasi 1,25 Dihydroxy 
vitamin D (calcitriol) menurunkan kadar Fibroblast Growth Factor-23 dan 
albuminuria secara bermakna pada pasien penyakit ginjal kronik stadium V  yang 
menjalani hemodialisis. 
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SUMMARY 
 
 
THE EFFECT OF 1,25 DIHYDROXYVITAMIN D (CALCITRIOL) TO THE LEVELS OF 
FIBROBLAST GROWTH FACTOR-23 AND ALBUMINURIA IN PATIENT WITH CHRONIC 
KIDNEY DISEASE STADIUM V THOSE UNDERGOING HEMODIALYSIS 
 
  
Intan Herlina, Bambang Purwanto, Sugiarto 
 
 
Chronic kidney disease is that many common diseases reached 29.1% of the 
population with a variety of risk factors such as hypertension, diabetes, proteinuria. The 
prevalence is constantly increasing, along with the increasing aging population and the 
increasing number of patients with diabetes and hypertension. Chronic kidney disease have a 
greater risk of 10-30 deaths due to cardiovascular disease than kidney failure. 
Fibroblast Growth Factor-23 as endocrine factors, has two physiological functions: 
1). Provide phosphaturic signal originating from bone to coordinate flux phosphate in bones 
due to changes in bone turnover and mineralization with renal phosphate 2). As a counter 
regulatory hormone to protect excessive exposure to vitamin D with emphasis Fibroblast 
Growth Factor-23 mediated Calcitriol production and increased catabolism by the kidney. 
Albuminuria as a marker of endothelial dysfunction in the blood vessels either in the 
kidneys, coronary heart disease and cerebral.  
The decline in renal function in chronic kidney disease accompanied by decreased 
production of 1,25-dihydroxyvitamin D (Calcitriol), cause some side effects such as 
disorders of the bone mineral homeostasis and parathyroid hormone, calcification 
extraskeletal, multiorgan disruption of biological functions. Giving 1,25-dihydroxy vitamin 
D (Calcitriol) modulate the immune response and cell differentiation, Nephrosclerosis 
prevent, slow the progression of chronic kidney disease through anti-inflammatory and anti 
proliferatif. 
This study aims to prove the administration of 1,25 dihydroxyvitamin D (Calcitriol) 
can reduce levels of fibroblast growth factor-23 and proteinuria in patients with stage V 
chronic kidney disease who undergo hemodialysis. 
Methods This study is a randomized experimental study, 30 subjects, divided into 
two sample groups, the placebo group and the treatment group 15 to 15 people. On the way, 
the placebo group dropped out 4 patients because the patient's family does not agree to 
continue the research and another worsening, so the sample size to 26 people, divided into as 
many as 11 people in the placebo group were given a placebo and treatment groups of 15 
people given the calcitriol 1x0,5 g orally for 4 weeks. Characteristics of research in the form 
of qualitative variables, homogeneity test was performed using Chi Square test. Two 
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different test mean using parametric tests (t test) if the data is normally distributed variable 
or non-parametric tests (Mann-Whitney/ Wilcoxon Signed Rank Test; p <0.005) 
Results showed the placebo group (n = 11); FGF-23 levels before and after treatment 
(876.24 ± 795.93 RU/mL vs 1235.69 ± 791.71 RU/mL; p = 0.059) and albuminuria (195.06 
± 72.30 pg/mg vs 320,14 ± 208.90 pg/mg; p = 0.001). In the treatment group (n = 15); 
Fibroblast Growth Factor-23 levels before and after treatment (1210.96 ± 845.97 RU/mL vs 
612.33 ± 487.32 RU/mL; p = 0.002) and albuminuria (206.63 ± 327.25 pg/mg vs 192,89 ± 
316.00 pg/mg; p = 0.001). There were significant differences in the average gap Fibroblast 
Growth Factor-23 levels (Delta-FGF-23) before and after treatment in treatment group vs the 
placebo group (-359.45 ± 560.23 RU/mL vs 598.63 ± 608.27 RU/mL; p = 0.001) and the 
average gap albuminuria (Delta-albuminuria) before and after treatment in treatment group 
vs the placebo group (-247.84 ± 189.48 pg/mg vs 13.73 ± 23.15 pg/mg; p = 0.001). 
This study concluded supplementation 1,25 dihydroxyvitamin D (calcitriol) reduce 
levels of Fibroblast Growth Factor-23 and albuminuria was significantly in patients with 
stage V chronic kidney disease who undergo hemodialysis. 
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ABSTRAK 
Latar Belakang  
Penyebab utama morbiditas dan mortalitas pada pasien  Penyakit Ginjal Kronik 
adalah insiden kardiovaskuler yang didasari oleh proses aterosklerosisyang menyebabkan 
meningkatnya morbiditas dan mortalitas. Ginjal merupakan tempat utama sintesa 1,25 
Dihydroxyvitamin D (Calcitriol), sehingga dengan adanya kerusakan ginjal menyebabkan 
defisiensi 1,25 Dihydroxyvitamin D (Calcitriol). Pada pasien Penyakit Ginjal Kronik 
terjadi peningkatan Fibroblast Growth Factor-23 dan Albuminuria akibat dari aktifitas 
Renin Angiotensin Aldosteron Sistem. Aktifitas RAAS mempengaruhi 1,25 Dihydroxy 
vitamin D (Calcitriol), Fibroblast Growth Factor-23 melalui Angiotensin 2 dengan cara 
menghambat reseptor Angiotensin I (AT1) melalui Nicotinmide Adenine Dinucleotide 
Phosphate Oxidase (NADPH Oksidase) dan Stress Oxidativ. Beberapa penelitian 
menyimpulkan pemberian 1,25 Dihydroxyvitamin D (Calcitriol) mempunyai efek 
renoprotektif, anti inflamasi dan antiproteinuric dengan cara menghambat reseptor 
Angoitensin I (AT1) sehingga mengakibatkan menurunnya albuminuria.  
Tujuan Penelitian :  
Membuktikan pemberian 1,25 Dihydroxyvitamin D (Calcitriol) dapat 
menurunkan kadar Fibroblas Growth Factor-23 dan albuminuria pada pasien Penyakit 
Ginjal Kronik stadium V yang menjalani hemodialisis.  
Metode Penelitian: 
Penelitian ini merupakan penelitian eksperimen dengan randomisasi, subyek 
penelitian 30 orang,  dibagi dalam dua kelompok sampel, kelompok plasebo 15 orang dan 
kelompok perlakuan 15 orang. Dalam perjalanan, kelompok placebo drop out 4 pasien 
karena  keluarga pasien tidak menyetujui untuk melanjutkan penelitian dan satu lagi 
mengalami perburukan, sehingga jumlah sampel menjadi 26 orang, terbagi menjadi 
kelompok placebo sebanyak 11 orang yang diberi placebo dan kelompok perlakuan 15 
orang diberi calcitriol 1x0,5 µg peroral selama 4 minggu. Karakteristik penelitian yang 
berupa variabel kualitatif, uji homogenitas dilakukan menggunakan uji Chi Square. Uji 
beda dua rerata menggunakan uji parametrik (uji t) jika data variabel berdistribusi normal 
atau uji non parametrik (Mann-Whitney/ Wilcoxon Signed Rank Test; p<0,005). 
Hasil Penelitian 
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Pada kelompok plasebo (n=11) ; Kadar Fibroblast Growth Factor-23 sebelum 
dan sesudah perlakuan (876,24±795,93 RU/mL vs 1235,69±791,71 RU/mL; p=0,059) 
dan Albuminuria (72,30±195,06 μg/mg vs 320,14±208,90 μg/mg; p=0,001). Pada 
kelompok perlakuan (n=15); Kadar Fibroblast Growth Factor-23 sebelum dan sesudah 
perlakuan (1210,96±845,97 RU/mL vs 612,33±487,32 RU/mL; p=0,002) dan 
Albuminuria (206,63±327,25 μg/mg vs 192,89±316,00 μg/mg; p=0,001). Terdapat 
perbedaan yang bermakna pada selisih rata-rata kadar Fibroblast Growth Factor-23 
(Delta-FGF-23) sebelum dan sesudah perlakuan pada kelompok placebo vs kelompok 
perlakuan(-359,45±560,23 RU/mL vs 598,63±608,27 RU/mL; p=0,001)  dan selisih rata-
rata Albuminuria (Delta-albuminuria) sebelum dan sesudah perlakuan pada kelompok 
placebo vs kelompok perlakuan (-247,84±189,48 μg/mg vs 13,73±23,15 μg/mg; 
p=0,001).  
Kesimpulan 
Pemberian suplementasi 1,25 Dihydroxyvitamin D (calcitriol) menurunkan kadar 
Fibroblast Growth Factor-23  albuminuria secara bermakna pada pasien penyakit ginjal 
kronik stadium V  yang menjalani hemodialisis 
 
Kata kunci : Penyakit Ginjal Kronis Stadium V, 1,25 Dihydroxyvitamin D (Calcitriol), 
Fibroblast Growth Factor-23, Albuminuria 
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ABSTRACT 
Background 
Cardiovascular disease is a major complication in patients with CRFwhich causes 
increased morbidity and mortality. Kidney is the main place of synthesis of vitamin D 
into the active form, so that the presence of kidney damage causes a deficiency of vitamin 
D. In patients with CKD increased Fibroblast Growth Factor-23 and proteinuria as a 
result of the activity of the Renin Angiotensin Aldosterone System. RAAS activity 
affecting vitamin D, FGF-23 through Angiotensin 2 by blocking the AT1 receptor 
through NADPH oxidase and Stress Oxidativ. Some studies suggest vitamin D have 
renoprotective effects, anti-inflammatory and antiproteinuric by blocking the AT1 
receptor, resulting in decreasing albuminuria, improve morbidity and mortality of CKD. 
Research Purposes 
Proving division of 1,25 dihydroxyvitamin D (Calcitriol) can reduce levels of 
Fibroblast Growth Factor-23 and Proteinuria in patients with stage V CKD who undergo 
hemodialysis.                                                                                                                           
Research Methods 
This study is an experimental method Randomized Controlled Trial, the object of 
the study of 30 people, divided into two sample groups, the placebo group and the 
treatment group 15 to 15 people. On the way, the placebo group dropped out 4 patients 
because the patient's family does not agree to continue the research and another 
worsening, so the sample size to 26 people, divided into as many as 11 people in the 
placebo group were given a placebo and treatment groups of 15 people given the 
calcitriol 1x0,5 g orally for 4 weeks. Characteristics of research in the form of qualitative 
variables, homogeneity test was performed using Chi Square test. Two different test mean 
using parametric tests (t test) if the data is normally distributed variable or non-parametric 
tests (Mann-Whitney/ Wilcoxon Signed Rank test; p<0.005). 
Research result 
In the placebo group (n = 11); FGF-23 levels before and after treatment (876.24 ± 
795.93 RU/mL vs 1235.69 ± 791.71 RU/mL; p = 0.059) and albuminuria (195.06 ± 72.30 
pg/mg vs. 320 , 14 ± 208.90 pg/mg; p = 0.001). In the treatment group (n = 15); FGF-23 
levels before and after treatment (1210.96 ± 845.97 RU/mL vs 612.33 ± 487.32 RU/mL; 
p = 0.002) and albuminuria (206.63 ± 327.25 pg/mg vs. 192 , 89 ± 316.00 pg/mg; p = 
xvi 
 
0.001). There were significant differences in the average gap FGF-23 levels (Delta-FGF-
23) before and after treatment in the treatment group vs. the placebo group (-359.45 ± 
560.23 RU/mL vs 598.63 ± 608.27 RU/mL; p = 0.001) and the average gap Albuminuria 
(Delta-albuminuria) before and after treatment in treatment group vs. the placebo group  
(-247.84 ± 189.48 pg/mg vs 13.73 ± 23.15 pg/mg; p = 0.001). 
 
Conclusions 
Supplementation 1,25 dihydroxyvitamin D (calcitriol) lower levels of FGF-23 
significantly albuminuria in patients with stage V chronic kidney disease who undergo 
hemodialysis 
 
Keywords: Chronic Kidney Disease Stage V, Vitamin D, Fibroblast Growth Factor-23, 
Albuminuria 
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